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(57)Abstract: 

PROBLEM TO BE SOLVED: To make possible high quality faultless coating caused by 
an insufficient degree of adhesion of sucker to substrate and reduction of cost by " 
increasing productivity of die coater to shorten tact time which can be achieved by 
shorten the film peeling time absorbed substrate from sucker after coating and the 
absorption time of substrate to the sucker before coating with die coater. 
SOLUTION: It is a coating method to supply coating liquid to coating equipment and 
discharge coating liquid to coating member to be worked whose coating liquid is 
absorbed and hold in the sucker, and to form coating film on the said coating member to 
be worked by transfer at least either the said coating equipment or the said coating 
member to be worked relatively. It is a characterized coating method to coat coating 
liquid by providing a prong on the surface of the coating member to be worked and the 
top surface of prong becomes contact surface with the coating member to be worked. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The method of application characterized by preparing and applying to the coated member 
installation side of said adhesive disk the projection from which a summit side turns into the contact 
surface with said coated member in the method of application which supplies coating liquid to an 
applicaton is made to move relatively either [ at least ] said applicator or a coated member to the 
coated member by which adsorption maintenance was carried out in coating liquid at the adhesive disk 
with discharge from the delivery of an applicator, and forms a paint film on said coated member. 
[Claim 2] The method of application according to claim 1 characterized by making the rate of surface 
ratio occupied to the coated member installation side of said adhesive disk of said projection 10 - 80%. 
[Claim 3] Coating liquid to the coated member by which supplied coating liquid to the applicator and 
adsorption maintenance was carried out from the delivery of an applicator at the adhesive disk with 
discharge In the method of application which is made to move relatively either [ at least ] said applicator 
or a coated member, and forms a paint film on said coated member The method of application 
characterized by setting surface roughness of 5-40mm and said coated member installation side to 
maximum height Rmax=l-10micrometer, and applying the arrangement pitch of the attraction hole in the 
coated member installation side of said adhesive disk. 

[Claim 4] The manufacture approach of the light filter characterized by manufacturing a light filter using 
the method of application according to claim 1 to 3. 

[Claim 5] The coater characterized by to prepare the projection to which a summit side turns into the 
contact surface with said coated member in the coated member installation side of said adhesive disk in 
the coater equipped with the migration means to which at least one side of a supply means supply 
coating liquid, the applicator which has a delivery for carrying out the regurgitation of the coating liquid 
supplied from the supply means, the adhesive disk which carries out adsorption maintenance of the 
coated member, and an applicator or an adhesive disk is moved relatively. 

[Claim 6] The rate of surface ratio occupied to the coated member installation side of said adhesive disk 
of said projection is a coater according to claim 5 characterized by being 10 - 80%. 
[Claim 7] A supply means to supply coating liquid, and the applicator which has a delivery for carrying 
out the regurgitation of the coating liquid supplied from the supply means, In the coater equipped with 
the migration means to which at least one side of the adhesive disk which carries out adsorption 
maintenance of the coated member with an attraction hole, and an applicator or an adhesive disk is 
moved relatively the arrangement pitch of the attraction hole in the coated member installation side of 
said adhesive disk — the surface roughness of 5-40mm and said coated member installation side — 
maximum height Rmax= — the coater which comes out and is characterized by 1-10 micrometers of a 
certain things. 

[Claim 8] The manufacturing installation of the light filter characterized by having one of coaters 
according to claim 5 to 7, and manufacturing a light filter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a light filter and 
manufacturing installation which are used for the manufacture fields, such as for example, the light filter 
for color liquid crystal displays, a plasma display, a light filter, a printed circuit board, an integrated 
circuit, and a semi-conductor, and used these approaches and equipment for the method of application 
and the coater list which form a paint film in that front face for coating liquid with discharge to coated 
members, such as a glass substrate of a light filter, especially. 
[0002] 

[Description of the Prior Art] after the light filter for color liquid crystal displays has the fine grid 
pattern in three primary colors on the glass substrate and forms the paint film on a glass substrate with 
such a black grid pattern in the shape of a grid — between grids — red, blue, and a green paint film 
FOTORISO — in law, sequential formation is carried out and it is obtained. 

[0003] So, sequential spreading of black, red. blue, and the green coating liquid is carried out on a glass 
substrate, and the formation process which forms the paint film becomes indispensable at manufacture 
of a light filter. Although a spinner, bar coater, or a roll coater was used conventionally, in order to 
reduce consumption of coating liquid and to plan the object disposition top of a paint film as a coater for 
this paint film formation, if it continues till recent years, die coater is used increasingly. 
[0004] As for this kind of die coater. that example is indicated by JP.6-339829.A. This well-known die 
coater is equipped with the adhesive disk which can reciprocate, and the spreading head which allotted 
the delivery of the shape of a long and slender rectangle downward. Adsorption maintenance of a 
substrate is enabled by making an adhesive disk top face into an adsorption side by preparing the 
attraction hole in the top face of the adhesive disk which is the field in which the substrate which is a 
coated member is laid, and drawing in from here. And after adsorption maintenance of the glass 
substrate is carried out on an adhesive disk, it can follow on a glass substrate moving directly under a 
spreading head with an adhesive disk, coating liquid can be made to be able to breathe out from the 
delivery of a spreading head, and a paint film can be continued and formed on a glass substrate. Since 
spreading of precision with the high one where surface height fluctuation of a substrate is smaller can 
be performed at this time, as shown in JP,12-126668.A, the wave of a substrate of the front face of an 
adsorption side is small, and it is necessary to carry out adsorption adhesion uniformly for the adhesive 
disk with which the attraction hole has moreover been arranged in the proper pitch. In. a terminal point 
location, adsorption after a halt is canceled, and the substrate which formation of a paint film completed 
exfoliates from an adhesive disk top face, and is transported to the following process. 
[0005] 

[Problem(s) to be Solved by the Invention] When a light filter etc. applies the die coater mentioned 
above to the actual production process which applies to a glass substrate, the tact time applied to one 
substrate is shortened, and to reduce raising and cost is strongly desired in productivity. 
[0006] In order to shorten a tact time, it is most effective to raise a spreading rate, but since a 
limitation becomes settled naturally from spreading conditions, such as the physical properties of 



-3 - 



; coating liqijid, and spreading thickness, it is necessary to aim at time amount compaction in parts other 
than this, if operation analysis is performed, it would be alike unexpectedly and the process which 
adsorbs a substrate before spreading to an adhesive disk, and the process which exfoliates after 
applying the substrate to which it stuck will have required time amount. 

[0007] About adsorption of a substrate, the part with the attraction hole of an adsorption side is stuck 
with a substrate by short time amount. However, in a part without an attraction hole, by the time an 
attraction exhaust speed becomes very small and a substrate sticks to an adsorption side thoroughly 
because the conductance of attraction exhaust air becomes [ that an attraction hole is closed with a 
substrate, and ] small since the clearance between a substrate and an adsorption side is small, most 
time amount will be taken. Even if it uses the big vacuum pump of exhaust air capacity here, or it 
enlarges the conductance of intermediate piping and even an attraction hole enlarges the exhaust speed 
of attraction, the small conductance to a substrate is restrained after an attraction hole, and it is not 
connected with time amount compaction until it sticks a substrate to an adsorption side. Therefore, in a 
part without an attraction hole, adhesion to the adsorption side of a substrate will be performed 
gradually, and the top face of a substrate descends gradually per mum in the meantime. If it applies in 
such the unstable condition, by thickness fluctuation of an attraction hole pitch, spreading unevenness 
will occur depending on coating liquid, and debasement will be caused. 

[0008] Moreover, while being introducing the compressed air into the part which serves as negative 
pressure for substrate adsorption, and making it the pressure more than atmospheric pressure and 
canceling adsorption, positive pressure is added to a substrate from an attraction hole, and the 
substrate which had adhered to the table top also with static electricity besides adsorption power 
exfoliates as adsorption of the applied substrate is canceled and exfoliating from a table top face is 
shown in JP,9-192567,A etc. Although the substrate should be able to exfoliate from the table in the 
phase in which the substrate made suction force the atmospheric pressure if the table was adsorbed 
only with the suction force, actually, the substrate is stuck to the table also according to electrostatic 
force, and if there is no positive pressure addition from adsorption, exfoliation of a substrate cannot be 
performed. What is necessary is just to make the pressure of the compressed air to introduce high for 
that purpose, although it is necessary to shorten time amount which returns negative pressure to 
positive pressure, and to generate the force simultaneously higher than the adhesion force by 
electrostatic force for a short time in order to shorten time amount which exfoliation of a substrate 
takes here. A substrate moves in the direction of arbitration on the table top face at exfoliation and 
coincidence, exfoliation time amount becomes short so that a pressure is high to be sure, but trouble 
may be caused to next substrate migration, or when excessive, it may fall from a table top. Therefore, 
the technique which shortens time amount for exfoliating a substrate without making the pressure of the 
compressed air high, in order to regulate free migration of a substrate at the time of exfoliation is 
needed. 

[0009] The place which this invention was made based on the above-mentioned situation, and is made 
into that object By shortening adsorption time amount until it sticks a substrate to an adhesive disk 
before spreading, and exfoliation time amount until it exfoliates from an adhesive disk after applying the 
substrate to which it stuck by die coater While shortening a tact time, raising the productivity in die 
coater and enabling cost reduction-ization It is in offering the manufacture approach of a light filter and 
manufacturing installation which used these equipments and an approach for the method of application 
which enables spreading of high quality without the spreading fault generated by the adhesion 
imperfection to the adhesive disk of a substrate and the coater, and the list. 
[0010] 

[Means for Solving the Problem] The above-mentioned object is attained by this invention. 
[0011] Coating liquid to the coated member by which the 1st method of application of this invention 
supplied coating liquid to the applicator, and adsorption maintenance was carried out from the delivery 
of an applicator at the adhesive disk with discharge Either [ at least ] said applicator or a coated 
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member' is' mov-ed relatively, and it is characterized by ****** which prepares and applies to the coated 
member installation side of said adhesive disk the projection to which a summit side turns into the 
contact surface with said coated member in the method of application which forms a paint film on said 
coated member. It is desirable to make the rate of surface ratio occupied to the coated member 
installation side of said adhesive disk of said projection 10 - 80% here, 

[0012] Coating liquid to the coated member by which the 2nd method of application of this invention 
supplied coating liquid to the applicator, and adsorption maintenance was carried out from the delivery 
of an applicator at the adhesive disk with discharge In the method of application which is made to move 
relatively either [ at least ] said applicator or a coated member, and forms a paint film on said coated 
member It is characterized by setting surface roughness of 5-40mm and said coated member installation 
side to maximum height Rmax=1-10micrometer, and applying the arrangement pitch of the attraction 
hole in the coated member installation side of said adhesive disk. 

[0013] The manufacture approach of the light filter of this invention manufactures a light filter using one 
of the above-^mentioned methods of application. 

[0014] The applicator which has a delivery for the 1st coater which becomes this invention to carry out 
the regurgitation of the coating liquid supplied from a supply means to supply coating liquid, and the 
supply means, In the coater equipped with the migration means to which at least one side of the 
adhesive disk which carries out adsorption maintenance of the coated member, and an applicator or an 
adhesive disk is moved relatively, it is characterized by preparing the projection to which a summit side 
turns into the contact surface with said coated member in the coated member installation side of said 
adhesive disk. Here, as for the rate of surface ratio occupied to the coated member installation side of 
said adhesive disk of said projection, it is desirable that it is 10 - 80%. 

[001 5] The applicator which has a delivery for the 2nd coater which becomes this invention to carry out 
the regurgitation of the coating liquid supplied from a supply means to supply coating liquid, and the 
supply means, In the coater equipped with the migration means to which at least one side of the 
adhesive disk which carries out adsorption maintenance of the coated member with an attraction hole, 
and an applicator or an adhesive disk is moved relatively the arrangement pitch of the attraction hole in 
the coated member installation side of said adhesive disk — the surface roughness of 5-40mm and said 
coated member installation side — maximum height Rmax= — it comes out and is characterized by 1- 
10 micrometers of a certain things. 

[0016] The manufacturing installation of the light filter of this invention manufactures a light filter using 
. one of the above-mentioned coaters. 

[0017] Since the projection is prepared in the coated member installation side in which the coated 
member of an adhesive disk is laid according to the 1st method of application of above-mentioned this 
invention, and the coater 1) The space of the fixed volume for attraction exhaust air will be prepared 
between a coated member and a coated member installation side. Adsorption time amount in order that 
the suction force of fixed attraction displacement may always act on a coated member, until a coated 
member sticks to an adhesive disk is decreased substantially. 2) While decreasing the electrostatic force 
generated at the time of coated member adsorption and being able to reduce the adhesion force by 
static electricity substantially because the touch area of a coated member and an adhesive disk 
decreases by projection Since touch-area buildup to reservation and substrate of the transit route of 
the compressed air for exfoliation can be aimed at, the time amount which exfoliates a coated member 
from an adhesive disk also becomes short substantially, and a tact time can be shortened greatly. 
[0018] According to the 2nd method of application and the coater which become above-mentioned this 
invention, the arrangement pitch of an attraction hole. Since the surface roughness of a coated member 
installation side is selected proper, 1 attraction and exfoliation force active area increase. 2) Space 
which serves as a path for attraction exhaust air between a coated member and a coated member 
installation side. And like [ in ** to which the touch area of the 3 coated member and the coated 
member installation side where the space which serves as a transit route of the compressed air for 
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. coated irie'mber exfoliation is secured decreases ] the 1st method of application and a coater, 
adsorption time amount and exfoliation time amount are decreased, and a tact time can be shortened 
greatly. Moreover, since adhesion of a coated member and a coated member is performed for a short 
time even if it is in the situation of having shortened the tact time, which the method of application and 
a coater can prevent the quality fault generated by applying in the condition inadequate in adhesion. 
[0019] According to the manufacture approach of the light filter of this invention, and the manufacturing 
installation, since a light filter is manufactured with the method of application which was excellent in the 
above, and a coater, the light filter of high quality can be manufactured for the short high productivity of 
a tact time. 
[0020] 

[Embodiment of the Invention] Hereafter, 1 desirable operation gestalt of this invention is explained 
based on a drawing. 

[0021] The whole adhesive disk 100 outline perspective view from which the whole coater outline 
perspective view which drawing 1 requires for this invention, and drawing 2 become the adhesive disk 
100 of drawing 1 and the block diagram of the circumference of a slit die 40, and drawing 3 becomes this 
invention, and drawing 5 are the whole adhesive disk 1 50 outline perspective views which are another 
embodiments of this invention. 

[0022] Reference of drawing 1 shows the coater ******** die coater 1 applied to manufacture of the 
light filter for color liquid crystal displays. This die coater 1 is equipped with the pedestal 2, and the 
guide grooved rail 4 of a couple is formed on this pedestal 2. In the these guides grooved rail 4 upper 
part, the adhesive disk 100 which can reciprocate the guide grooved rail 4 top freely horizontally through 
the slide foot 8 of a couple is arranged. This adhesive disk 100 holds the substrate A which is a coated 
member. The detailed structure is shown in drawing 3 , the lift pin hole 106 to which the attraction hole 
104 and the lift pin which is not illustrated frequent the top face 102 is formed, and the projection 108 is 
formed for **. Since it connects with the source of a vacuum which is not illustrated, the attraction hole 
1 04 will carry out adhesion maintenance of the substrate A by the suction effect in the summit side 110 
of projection 108. Since the space of fixed magnitude occurs and the attraction exhaust air of Ayr of the 
part is always carried out through the attraction hole 104 by existence of projection 108 between 
Substrate A and a top face 102, the suction force in fixed displacement will act on Substrate A, and 
adhesion to the summit side 110 of projection 108 is attained for a short time. Moreover, the touch area 
of Substrate A and the summit side 1 10 of projection 108 can be far made smaller than the area of 
Substrate A, and can reduce the adhesion force by electrostatic force substantially by this. 
Consequently, exfoliation in a short time of the substrate after spreading becomes easy. Since the 
pressure of the compressed air acts on all the parts that the compressed air passes through the space 
between Substrate A and a top face 102 in an instant, and do not touch the summit side 1 10 of 
projection 108 when the compressed air is furthermore spouted from the attraction hole 104 about 
exfoliation for exfoliation, shortening of exfoliation time amount is further accelerated by this. 
[0023] The height of projection 108 is 20 micrometers - 300 micrometers more preferably 10 
micrometers ~ 1mm. If this height is lower than 10 micrometers, while the space between Substrate A 
and a top face 102 will become small too much, and the conductance for attraction exhaust air will 
become small and being unable to shorten adhesion time amount- to the summit side 110 of-Substrate A, 
Substrate A also comes to contact a top face 102 in addition to summit side 110, and cannot achieve 
the object of decreasing a touch area for electrostatic force reduction. When the height of projection 
108 is higher than 1mm, the leakage close comes so much at the time of adsorption, and it becomes 
impossible moreover, for Ayr to adsorb a substrate by predetermined vaccum pressure, moreover, the 
thing for which the rate of surface ratio which the arrangement pitch of projection 108 is 200 
micrometers - 5mm more preferably 100 micrometers - 30mm, and is occupied on the top face 102 of 
the summit side 110 of projection 108 is made 10 - 80% — things are desirable. If the rate of surface 
ratio is smaller than 10%, the pitch of projection 108 will become large, a substrate will be bent by 



-6- 



vaccum pressure at the time of adsorption, the flatness of a substrate falls, and spreading unevenness 
arises at the time of spreading, and when the rate of surface ratio is conversely larger than 80%, the 
touch area of a substrate becomes large and it becomes impossible to reduce the adhesion force by 
electrostatic force. 

[0024] About the configuration of the summit side 1 1 0, although circular, a triangle, a square, a polygon, 
and what kind of thing may be used, it is still more desirable to make [ the ease of a fabrication to 
whose diameter is phiO.1 -phi 10mm ] it circular. 

[0025] Moreover, although the adhesive disk 100 shown in drawing 3 formed the projection 108 over the 
top'-face 102 whole surface, as shown in drawing 5 , it may be the adhesive disk 150 which limited 
forming projection 108 to the field of an area smaller than Substrate A, and allotted the flat-surface 
section 160 of the same height as the summit side 1 10 to the perimeter of the field In this case, since 
the perimeter part of Substrate. A contacts the flat-surface section, even if this carries out an operation 
of a cover and adsorbs Substrate A, leakage does not require Ayr from a perimeter. 
[0026] shaping there is especially no definition about the shaping approach of the projection 108 to an 
adhesive disk 100. and according to the cut of garbages other than a projection, and FOTORISO — 
although there is shaping according to the cave-in of parts other than a projection by shaping by 
etching using law etc. and sandblasting etc., it is comparatively simple and it is desirable to use the 
shaping approach by etching also with low cost. Moreover, when the construction material of an 
adhesive disk also takes workability and endurance into consideration, stones, such as metals, such as 
stainless steel, iron, and aluminum, and granite, are desirable. 

[0027] tf drawing 1 is referred to again, between the guide grooved rails 4 of a couple, 14, 16 and 18 
which constitute the feed screw device shown in drawing 2 , and the casing 12 which builds this in are 
arranged, and casing 12 is prolonged along with the guide grooved rail 4. It is thrust into the connector 
16 of the shape of a nut fixed to the underside of a stage 6, and further, the feed screw 14 which 
consists of a ball screw shown in drawing 2 penetrates this connector 16, is prolonged, and the feed 
screw device is supported free [ a revolution ] by the bearing which those both ends do not illustrate. 
And AC servo motor 18 is connected with the end of the feed screw 14. In addition, the opening is 
omitted by drawing 1 , although opening is formed in the top face of casing 12 so that migration of a 
connector 1 6 may not be barred. 

[0028] If drawing 1 is furthermore seen, the die stanchion 24 which makes an inverted-L character form 
in the center mostly is arranged on the top face of a pedestal 2. The head of the die stanchion 24 is 
above the reciprocation path of an adhesive disk 1 00, and the elevator style 26 is attached. The elevator 
style 26 is equipped with the rise-and-fall bracket (not shown) which can go up and down. This rise- 
and-fall bracket is guided in the vertical direction by the guide rod of the couple in casing 28, engages 
with the ball screw located between guide rods, and is driven free [ rise and fall ] by AC servo motor 30 
linked to a ball screw. AC servo motor 30 is attached in the top face of casing 28. 

[0029] The die holder 32 is attached in the rise-and-fall bracket through the support shaft (not shown). 
This die holder 32 is horizontally prolonged [ typeface / of KG ] for these guides grooved rail 4 in the 
upper part of nothing and the guide grooved rail 4 of a couple. The support shaft of a die holder 32 is 
supported free [ a revolution ] within the rise-and-fall bracket, and, thereby, a die holder 32 can be 
rotated in a vertical plane with a support shaft. . - . - ^ 

[0030] It is located above a die holder 32 and the level bar 36 is also being fixed to the rise-and-fall 
bracket. This level bar 36 is prolonged along with the die holder 32. The linear actuator 38 of an 
electromagnetic-action mold is attached in the both ends of the level bar 36, respectively. These linear 
actuators 38 have the flexible rod which projects from the underside of the level bar 36, and these 
flexible rod touches the ends of a die holder 32, respectively. 

[0031] The slit die 40 as an applicator is attached in the die holder 32. The slit die 40 is prolonged at a 
level with the reciprocation direction of a stage 6 and the direction which intersects perpendicularly, i.e., 
the longitudinal direction of a die holder 32, and is supported by the die holder 32 at the ends so that 
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clearly frofn drawing 1 . 

[0032] The slit die 40 has the chlorofluocarbon trip 66 and the rear lip 60 of a long picture block 
configuration as roughly shown in drawing 2 . These chlorofluocarbon trip 66 and the rear lip 60 are seen 
in the reciprocation direction of an adhesive disk 100, and are together stretched and put through SIMM 
forward and backward, and since it is mutually combined with two or more connection bolts which are 
not illustrated, the delivery 72 which carries out the regurgitation of the coating liquid is formed in the 
underside 74 of a slit die 40. The delivery 72 is open for free passage to the manifold 62 through the slit 
64 of the same width efface as SIMM. This slit 64 and manifold 62 are prolonged at a level with the 
cross direction of a slit die 40, i.e.. the reciprocation direction of an adhesive disk 100, and the direction 
which intersects perpendicularly. The manifold 62 is always connected to the supply hose 42 of the 
coating liquid mentioned above through the aisleway (not shown), and, thereby, a manifold 62 can 
receive supply of coating liquid. 

[0033] now, from the slit die 40, it is shown in drawing 2 — as — the supply hose 42 of coating liquid — . 
extending — **** — the head of this supply hose 42 — the electromagnetism of a syringe pump 44 — 
it connects with the supply port of a change-over valve 46. electromagnetism — the attraction hose 48 
is prolonged from the attraction port of a change-over valve 46, and the point of this attraction hose 48 
is inserted into the tank 50. In addition, coating liquid 70 is stored in the tank 50. 

[0034] The pump section of a syringe pump 44 has taken the gestalt of the pump of a piston mold, and 
in order to extrude the syringe 80 which stores coating liquid, and its stored coating liquid or to store / 
discharge coating liquid at reverse, it consists of pistons 52 which carry out attraction/discharging, and 
electromagnetism — the coating liquid in a syringe 80 is selectively connectable with either the supply 
hose 42 or the attraction hose 48 in fluid with change actuation of a change-over valve 46. and these 
electromagnetism — the straight-line drive which a change-over valve 46 and a piston 52 do not 
illustrate is electrically connected to a computer 54 — having — **** — the control signal from this 
computer 54 — winning popularity — electromagnetism — the passing speed and the migration location 
of the change-over direction of a change-over valve 46 and a piston 52 are controlled. 
[0035] Furthermore, the computer 54 is connected to the sequencer 56 and adsorption/discharge 
control unit 250 in order to control adsorption of the substrate A on the adhesive disk 100 besides 
actuation control of a syringe pump 44, and adsorption discharge. In this, a sequencer 56 carries out 
sequence control of AC servo motor 18 of the feed screw 14 by the side of an adhesive disk 100, AC 
servo motor 30 by the side of the elevator style 26, or the actuation of a linear actuator 38. For the 
sequence control, the signal which shows the operating state of AC servo motors 18 and 30, the signal 
from the position sensor 58 which detects the migration location of an adhesive disk 100, the signal from 
the sensor (not shown) which detects the operating state of a slit die 40, etc. are inputted into a 
sequencer 56. On the other hand, from a sequencer 56, the signal which shows sequence actuation is 
outputted to a computer 54. In addition, it is also possible to include control by the computer 54 in a 
sequencer 56. 

[0036] If drawing 1 is referred to again, the sensor column 20 which makes an inverted-L character form 
to a near side rather than the die stanchion 24 is arranged on the top face of a pedestal 2. The head of 
this sensor stanchion 20 is above the reciprocation path of an adhesive disk 100, and the thickness 

sensor 22 is attached there through the bracket 21. - - 

[0037] Next, the method of application using the die coater 1 which is the coater of this this invention is 
explained. 

[0038] If the return to origin of each actuation section in the die coater 1 is performed first, an adhesive 
disk 100 and a slit die 40 will move to the location of standby. At this time, it is already full of coating 
liquid 70 to a tank 50 - a slit die 40. While having also already ended the so-called degassing activity of 
turning a slit die 40 upward furthermore, breathing out coating liquid, and discharging residual Ayr of the 
slit-die 40 interior, a syringe pump 44 also attracts and stores the coating liquid of the specified 
quantity from a tank 50, and it is standing by in the condition that the regurgitation of the coating liquid 
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*can be carried out always. And while the'lift pin which is not illustrated from the lift pin hole 106 goes up 
in the front face of an adhesive disk 100, it waits to lay Substrate A. Next a lift pin will be dropped if 
Substrate A is laid in the apical surface of a lift pin from the loader which is not illustrated. If Substrate 
A descends by this actuation, attraction will be started from the attraction hole 104 and adsorption 
immobilization of the substrate A will be carried out in the summit side 110 of projection 108. On the 
other hand, the substrate thickness of Substrate A is measured by the thickness sensor 22 to 
adsorption and coincidence, and a slit die 40 is descended so that the path clearance between 
Substrate A and the underside 74 of a slit die 40 may become the value given beforehand based on the 
thickness. And the spreading initiation section of Substrate A takes out a command from a computer 54 
to a syringe pump 44, when [ of the delivery 72 of a slit die 40 ] it comes just under exactly, actuation of 
a syringe pump 44 is started, the coating liquid bead C is formed for coating liquid between discharge, 
and the underside 74 of a slit die 40 and Substrate A from the delivery 72 of a slit die 40. and spreading 
to Substrate A is started, and if the spreading termination location of Substrate A comes Just under the 
delivery 72 of a slit die 40, while taking out a halt command from a computer 54 to a syringe pump 44 
and stopping the regurgitation of the coating liquid from a slit die 40, a slit die 40 is raised and the 
coating liquid bead C has been left thoroughly. 

[0039] These working adhesive disks 100 move continuously, if Substrate A comes to a terminal point 
location, they will stop, they take out a command from a computer 54 to adsorption/discharge control 
unit 250, and cancel adsorption of Substrate A. While suspending the attraction actuation for substrate 
adsorption as the discharge approach of adsorption, the compressed air is sent into an attraction hole 
predetermined time. And a lift pin is raised. Substrate A is lifted, it exfoliates from an adhesive disk 100 
and the substrate A on a lift pin is conveyed at the following process with the unloader which is not 
illustrated. An adhesive disk 100 returns to a home position after this, with a lift pin projected. On the 
other hand, when Substrate A stops in a terminal point location, a syringe pump 44 performs attraction 
actuation from from, and newly makes coating liquid 70 full from a tank 50. Subsequently, it is [ that the 
following substrate A comes and ] ********** about waiting and the same actuation. 
[0040] Here about adsorption time amount until Substrate A sticks to an adhesive disk 100 by 
predetermined adsorption power Since attraction exhaust air will always be carried out by projection 108 
from the attraction hole 104 through the space of the fixed volume prepared between a top face 102 
and Substrate A The suction force of fixed displacement will always act on Substrate A, and adsorption 
time amount can be far shortened from the conventional thing without projection 108. 
[0041] moreover, about the exfoliation time amount from the adhesive disk 100 of Substrate A In order 
that Substrate A may contact only the summit side 1 10 of projection 108. the touch area of Substrate A 
decreases and the adhesion force by static electricity can be reduced. In order that the compressed air 
for exfoliation from the attraction hole 104 may act on all the parts that pass through the space formed 
between Substrate A and a top face 102 in an instant, and do not touch the summit side 110 of 
Substrate A by projection 108, There is such no projection, adhesion by static electricity is large, and 
time amount required for exfoliation of Substrate A can be far shortened from the conventional thing on 
which the compressed air acts by the attraction pore. As a result of being able to shorten substantially 
the above adsorption time amount and exfoliation time amount, when repeating the spreading actuation 
to the above-mentioned substrate A. the tact time used as the time amount of the round term can be 
substantially shortened from the conventional thing. Moreover, even if a tact time becomes short the 
above result, since it completes by time amount far shorter than before and adhesion to the adhesive 
disk 100 of Substrate A can be applied in the condition at which a substrate did not descend on the 
adhesive disk but maintained fixed height of having been stabilized, it does not generate the spreading 
unevenness of an attraction hole pitch, either, but spreading of high quality of it is attained 
[0042] Next, drawing 4 is the whole adhesive disk 200 outline perspective view which becomes another 
example of this invention. 

[0043] There are only the attraction hole 204 and a lift pin hole 206 in the adsorption side 202 of the 
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J substrate A of, an adhesive disk 200. The attraction hole 204 is connected with the attraction means 
which is not illustrated, and attracts Substrate A directly. Moreover, this attraction hole 204 is 
connected also with the source of a compressed air which is not illustrated, and compression Ayr which 
cancels adsorption of Substrate A is also spouted, the bore diameter of an attraction hole — desirable - 
- phi 1 -phi — 10mm, it is more desirable, phi2-phi6mm and an arrangement pitch are desirable, and it is 
10-25mm more preferably 5-40mm. If an attraction hole will approach too much if an arrangement pitch 
is smaller than 5mm, and a fabrication of an adhesive disk is difficult and conversely larger than 40mm, 
since attraction / spray area of Ayr will become small, the time amount which adsorption and exfoliation 
take becomes large. Therefore, the adsorption area according to the attraction from the attraction hole 
204 of Substrate A by making it the above-mentioned proper attraction hole arrangement pitch, While 
the application-ol^pressure area when spouting compression Ayr from the attraction hole 204, and 
carrying out adsorption discharge of the substrate A will become suitable and the adsorption time 
amount of Substrate A becomes short Even if there is adhesion by static electricity, it becomes 
possible to cut to it inside and to perform exfoliation from the adsorption side 202 of the adhesive disk 
200 of the substrate A in a short time to it. 

[0044] moreover, the surface roughness of an adsorption side — maximum height Rmax= — 1-10 
micrometers is more preferably set to Rmax=2-5micrometer. If surface roughness is set to 1 
micrometers or more, the part which does not contact Substrate A occurs in the adsorption side 202, 
and it acts as space where it is placed even between Substrates A by the part from the attraction hole 
204, and becomes a path as attraction Ayr from the attraction hole 204, and compression Ayr for 
exfoliation, and the adsorption time amount and exfoliation time amount to the adsorption side 202 of 
Substrate A can be shortened. Moreover, since the touch area of a substrate decreases substantially, 
when the adhesion force by static electricity also decreases and a substrate is exfoliated, resistance 
becomes small and contributes to compaction of exfoliation time amount also in this semantics. If 
surface roughness becomes larger than 10 micrometers, the wave on the adsorption side of a substrate 
will become large, and the homogeneity of spreading and rapidity will be lost. 
[0045] In addition, the above-mentioned surface roughness means the depth of the microscopic 
irregularity of the adsorption side used as a front face, and the definition and measuring method are 
specified to JISB601. In addition, if it sees microscopically, thing ** excluding the component of 
microscopic irregularity from the wave of the irregular front face itself or the wave of the front face 
itself is called flatness or display flatness, and surface roughness is distinguished clearly. . 
[0046] By coinbining the arrangement pitch and surface roughness of the attraction hole shown above, 
the synergistic effect of each effectiveness enables it to shorten adsorption time amount and exfoliation 
time amount more. 

[0047] Therefore, since the adsorption time amount to the adhesive disk 200 of Substrate A and the 
exfoliation time amount from an adhesive disk 200 can be shortened substantially, the activity of an 
adhesive disk 200 enables it to also shorten the tact time of spreading substantially. Moreover, even if it 
is in the situation of having shortened the tact time, as a result of performing adhesion to the adhesive 
disk 200 of Substrate A for a short time, it can apply, where a substrate is stabilized in the vertical 
direction on an adhesive disk, and high quality without quality faults, such as spreading unevenness, can 
be applied. 

[0048] In addition, SOOhPa of pressures of the compressed air for 100 to 400hPa and substrate 
exfoliation of the suction force for adsorption of a substrate is 0.2-0.5MPa more preferably 1 MPa in 0.1 
from 50. 

[0049] Moreover, as an approach of forming the surface roughness of the adsorption side 202 of an 
adhesive disk 200 in maximum height Rmax=1-10micrometer, there are an approach of making 
predetermined surface roughness by polish and lap processing, an approach polish, a lap, etc. adjust the 
concavo-convex depth after forming irregularity in an adsorption side with sandblasting etc., etc. Stones, 
such as metals, such as stainless steel, iron, and aluminum, and granite, as well as [ still / as 
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•construction material of an adhesive disk 200 ] an adhesive disk 100 are more desirable than workability 
and endurance. 

[0050] In addition, although it is desirable from spreading nature that viscosity is lOcps - 50000cps 
desirably, and is Newtonian 1cps - lOOOOOcps as coating liquid which can apply this invention, it is 
applicable also to the coating liquid which has thixotropy. Moreover, it is not dependent on especially the 
rate of drying of coating liquid, and this invention can be applied to the tact--time compaction when 
applying by die coater also to a resist besides the coating liquid for red, green, and blue (RGB) colors, 
and O/C material. As a coated member which is a substrate, metal plates, such as aluminum, a ceramic 
plate, a silicon wafer, etc. may be used other than glass. For path clearance, as a spreading condition 
furthermore used, 40-500 micrometers of 50-1000 micrometers of 5-400 micrometers of 100-600 
micrometers and spreading thickness of the lip gap of 0.5m a part for /-. and 6m a part for /and a die 
are [ 80-300 micrometers and a spreading rate ] 20-250 micrometers by part [ for 0.1m/- ], and 
1 0m/more preferably. 

[0051] Moreover, as for this invention, the diagonal die length can demonstrate the effectiveness well 

with a substrate with a size of 500mm or more. 

[0052] 

[Example] In the 1360x465mm of examples, on an alkali-free-glass substrate with a thickness of 0.7mm 
A pitch crosswise [ of a substrate ] at the longitudinal direction of 254 micrometers and a substrate 85 
micrometers, [ a pitch ] Line breadth created the black matrix film with which thickness is set to 1 
micrometer in the grid configuration from which the die length of 4800 (substrate longitudinal 
direction)x1200 (substrate cross direction) and a vertical angle becomes [ 20 micrometers and the 
number of RGB pixels ] 20 inches (it is 406mm to 305mm and a substrate longitudinal direction in the 
substrate cross direction). Protection-firom-light material and polyamic acid were used for the black 
matrix film for the titanic-acid nitride as a binder. 

[0053] Then, by wet washing, mixture of a binder, gamma-butyrolactone. a N-methyl-2-pyrrolidone, and 
3-methyl-3-methoxybutanol was used as the solvent, the pigment red 177 was used as the pigment, 
polyamic acid was mixed at 10% of solid content concentration after removing the particle on a 
substrate, and the coating liquid of R color which adjusted viscosity to 50cps further was applied to 
whole surface homogeneity by part for 3m/in rate by the thickness of 20 micrometers at die coater. 
Here, as for the slit die of die coater, the gap of a slit was [ the width of face of 100 micrometers and a 
slit of the path clearance of the underside of 305mm and a slit die and a substrate ] 100 micrometers. 
The projection whose diameter is 2mm and whose height is 30 micrometers at an adhesive disk used 
that in which the adhesive disk transit direction and the cross direction are arranged in 3mm pitch, and 
the attraction hole with a diameter of 2mm is further prepared in 50mm pitch. And the adsorptive 
pressure force to the adhesive disk of a substrate was set to lOOhPa. and the pressure of the 
compressed air sent in for the adsorption discharge after spreading was set as 0.2MPa(s). The 
exfoliation time amount in which adsorption time amount until an adhesive disk is adsorbed by 200hPa of 
allowance adsorptive pressure force in a substrate spouts the compressed air of 0.2MPa for 1 second, 
and a substrate exfoliates from an adhesive disk by the above adsorption and the adsorption discharge 
approach was 0.5 seconds, and the tact time was 29 seconds. 

[0054] Now, it dried at 100 degrees C for 20 minutes with the dryer with which after spreading used the 
hot plate by die coater, and the 90-degree C hot plate performed exposure, development, and exfoliation 
for resist liquid of 10% of solid content concentration, and 8% of viscosity after 10-minute desiccation 
after 1 0-micrometer spreading, it left the color paint film only to the R pixel section, it heated with the 
hot plate of 260 degrees for 30 minutes, and the cure was performed. 

[0055] Each color paint film was formed for formation of the same color paint film also about G and B 
color using the same die coater and same spreading conditions as R color, and the other same 
processes. What made the pigment the pigment blue 15 by the coating liquid of R color, and adjusted 
viscosity to 50cps at 10% of solid content concentration was used for the coating liquid of what made 
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J the pigment pigment Green 36 by the coating liquid of R color, and adjusted viscosity to 40cps at 10% of 
solid content concentration, and B color here at the coating liquid of G color. 

[0056] And ITO was made to adhere in sputtering finally and the light filter was created. Since there 
were also no foreign matters, such as an aggregate of a pigment and wear powder, and there was also 
no spreading unevenness, the chromaticity of the obtained light filter was also uniform over the whole 
substrate surface, and it was perfect in quality. 

[0057] To the adhesive disk which adsorbs the substrate of die coater in the example 1 of the example 
of comparison 1 above, maximum height Rmax=0.6micrometer and an attraction hole with a diameter of 
2mm manufactured the light filter on the conditions that the surface roughness of the adsorption side of 
a substrate is completely the same except the adhesive disk transit direction and the cross direction 
using what is prepared in 50mm pitch. The exfoliation time amount in which adsorption time amount until 
the substrate in die coater adsorbs by 200hPa of adsorptive pressure force spouts the compressed air 
of 0.2MPa(s) after 2.5 seconds and spreading, and a substrate exfoliates was 2 seconds, and the tact 
time including these was 32 seconds. 

[0058] However, since the spreading unevenness equivalent to the pitch of an attraction hole was after 
spreading, when thickness distribution was measured, there was 0.04-'micrometer thickness fluctuation 
in the pitch of an attraction hole. Although the range of fluctuation of thickness distribution was below 
an allowed value, spreading unevenness was solved, when attraction time amount was made to increase 
by 30.5 seconds and it operated in tact~^ime 60 seconds, since the spreading unevenness in viewing was 
not canceled. 

[0059] The light filter was manufactured on the completely same conditions except using that in which 
the surface roughness of the adsorption side of a substrate is prepared by Rmax=3micrometer with the 
maximum height, and the adhesive disk transit direction and the cross direction are established for the 
attraction hole with a diameter of 2mm in 25mm pitch for the adhesive disk which adsorbs the substrate 
of die coater in the example 1 of the example 2 above. The exfoliation time amount in which adsorption 
time amount until a substrate adsorbs according to 200hPa of adsorptive pressure force by the die 
coater at this time spouts the compressed air of 0.2MPa(s) after 1.5 seconds and spreading, and a 
substrate exfoliates was 1 second, and the tact time including these was 30 seconds. Since there were 
also no foreign matters, such as an aggregate of a pigment and wear powder, and there was also no 
spreading unevenness, the chromaticity of the obtained light filter was also uniform over the whole 
substrate surface, and it was perfect in quality. Moreover, spreading unevenness did not have viewing 
after intermediate spreading, either. 
[0060] 

[Effect of the Invention] Since a projection is prepared in the substrate installation side in which the 
substrate of an adhesive disk is laid according to the method of application and the coater which 
become this invention 1) Since space of the fixed volume for attraction exhaust air will be made 
between a substrate and a substrate installation side and the suction force of fixed attraction 
displacement always acts on a substrate Because the touch area of a coated member and an adhesive 
disk decreases by two projections by which adsorption time amount until a substrate sticks to an 
adhesive disk is decreased substantially While decreasing the electrostatic force generated at the time 
of coated member adsorption and reducing the adhesion force by static electricity substantially Since 
touch-area buildup to reservation and substrate of the transit route of the compressed air for 
exfoliation can be aimed at, the time amount which exfoliates a substrate from an adhesive disk also 
becomes short substantially, and a tact time can be shortened greatly. 

[0061] Since the arrangement pitch of the attraction hole of the substrate installation side of an 
adhesive disk and surface roughness are selected proper according to another method of application 
which becomes this invention, and the coater 1) Space used as the path for attraction and buildup of 
exfoliation force active area, and the attraction exhaust air between two substrates and a substrate 
installation side. And according to an operation of reduction ** of the static electricity adhesion force 



- 12- 



Jby reservation of the space used as the transit route of the compressed air for substrate exfoliation, 
and touch-area reduction with three substrates and a substrate installation side, the adsorption time 
amount and exfoliation time amount to an adhesive disk of a substrate are decreased, and a tact time 
can be shortened greatly. 

[0062] Moreover, even if it is in the situation of having shortened the tact time, adhesion with a 
substrate and an adhesive disk is completed for a short time, and since which the method of application 
and a coater can apply in the condition that there is also no height fluctuation of a substrate, they can 
prevent generating of quality faults, such as spreading unevenness. 

[0063] According to the manufacture approach of the light filter of the above this invention, and the 
manufacturing installation, since a light filter is manufactured with the outstanding method of application 
and the coater which can shorten the above-mentioned tact time, it becomes possible to manufacture 
the light filter of high quality for high productivity. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having shown the die coater of one example roughly. 

[Drawing 2] It is the outline block diagram having shown the die coater of drawing 1 also including the 

supply system of coating liquid. 

[Drawing 3] It is the whole outline perspective view showing one embodiment of the adhesive disk which 
becomes this invention. 

[Drawing 4] It is the whole outline perspective view showing another embodiment of the adhesive disk 
which becomes this invention. 

[Drawing 5] It is the whole outline perspective view showing still more nearly another embodiment of the 
adhesive disk which becomes this invention. 
[Description of Notations] 

1 Die Coater 

2 Pedestal 

14 Feed Screw 

18 AC Servo Motor 
22 Thickness Sensor 
40 Slit Die (Applicator) 
44 Syringe Pump 
50 Tank 
54 Computer 
62 Manifold 
64 Slit 
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[12 Delivery 
100 Adhesive Disk 
102 Top Face 
104 Attraction Hole 
106 Lift Pin Hole 
108 Projection 
110 Summit Side 
150 Flat-Surface Section 
160 Adhesive Disk 
200 Adhesive Disk 
202 Adsorption Side 
204 Attraction Hole 

250 Adsorption/Discharge Control Unit 
A Substrate (coated member) 
C Coating liquid bead 



[Translation done.] 
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t^. M^<O^M>^*^h. ES;6S« 0. 1~« 1 0Dun<OR 
[00 251 3 \^7ii-t^m^ 1 0 0 II, ±ffi 1 0 

2^m\ct3tcox^mi 0 s^^ntci^. msizTf^-rx 

^j|3i 0 8 ^I9:»t5cD?rSt5A<t?) t>/h$^<CffiW 
<^tiiScic|5B5eL, -tcDS^O^HtciiWiffil 1 Otl^ 

cm^<o^m&i 6 0 sria L;/t®3ts 1 5 o-cfcoTt 

50 ffl*»e>3iT-dseiHfiV>5::i:J±;tvVo 
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(5) 

7 

[00 2 6] 1 0 O'^CO^M 108 ©^f^:^jSt- 

10 0 2 7] f?t;5|2Il?r#Sii-Si:x —S^(D:ff-< K»i/ 
-;V4rBll:itt, B12lC;^i-i3^t)*aC^«^«^-t"5 1 lo 

4. 16, 1 8 i:ri^SrrtigSi-5'5r— ^-^^l 2*SEg 

xji£t;«Tv^?)o m'oi2cmm^t. 0 2}r^$nTv^2>5}< 

— /I'iaCd^fe'^i?):^^— K^^' y ^— 1 4iiS;^-r— v=6 

bT7w- k;^:? y 3.— 1 4cc»-^«^-^*AC1^— sj^*- 

^ 1 8^si^^$i^TV^5. i^v^l 2©±E 

10 0 2 81 ^bKmii^it. m-^2<o±m\^iim 

5. ^^'r^tt2 4(0:5fe«tt, K«isi oonwsMm.^ 

i/2 8F*=iro— jtt(0;if-f Kd 5/ K-e±T:^I^^c^I^§i^. 

AC-^^-3l^*-^3 Ott-5^-W^^2 8<0± 
[0 0 2 9] #I^y7'5^5' (l21^LJiV^) 

-fVA(o±.-^^z.niD^^ m^-^^4raici:oT*¥^ 

7j^;v^^3 2tt^^^*llli:i:t>»-SESrtt?Ill<E-t-5rt*s 

[0 0 3 0] #^:/7'^s/ biwtt, iZ-Y jjxyw^^ 3 2 ©± 
::*?lctfcSL-C7K^P^^-3 6t>@3S$JxTV^5. r(D7K¥ 
/<-3 6f±i/'f */V^^3 2fC}Bo-C5iU5xv^5. 7K¥>'< 
-3 6<DMiffiSB»c:tt, l|^ftS!)Sy<^y =Tr^5^=--3^- 
^ 3 8;!i5-?rtu^:tu^f W-ftfeiT'"^''"^. r^^by=TT 
^9^3.31—^3 8f4*¥>'^— 3 6tDT®*»6)^tUi"5# 

[0 0 3 1 1 ^^-Y*:/vy3 2rtlC(4M*5§i: UTO;^ y 
5, 4 0*S®?)#»-J-5)H-CV>5. ai*»bl^?3*»'tC 5' 



5 

J;5t::;^y -yV^^ A: 0 6 cDttffitb^iSitii: 
5g-r5*l6], 0419, ^^-<31>>'V:5^3 2 w*#:;^|n]tc;^¥ 

[0032] yV^-^ 4 0(4I212»C®B§^(c:7is$tb 

ys/7°6 6, yry •y7'6 ot4®*ffii oow^^tb::^ 
[S]-C'*TH^i^*^-v'•^sr;^^LT?ft^5-a■^:>^^^, m^u^cvN 

y 5/ h^*'^4 0OTffi7 4lc:f4mtKSrekWi-58i:ttJP7 

2tm^^f\'^o P±{±1P 7 2(4->Ai:P)i;tI©;^y h 
6 4Sr:/^b■C. -7=^4^— /v K 6 2 fc^ol L■■CV^2>o 

5*•Ip]t;l7k¥^^'^t/TV^Sc -7 = *;— ;vK6 2f4ttlxEL 

6 2 f4^*?S«^«tifi&?SrS«t 5 r i *s-C# 5. 
[0 0 3 3] ;;^y 2/ b^^-r4 0*^^3(4112{;i^$ 

^VTV^S J; 5 4 2 d5jlSt;5T*3 9 . 

r©tt^*-;^4 2w5fe*SSt4->y :^v'd?>'7'4 4®fgm 

x:#4 6(^®§l#— hA»e3t4®?l*:-;^4 8 iJSjiiTJJ-CJS 
t), r.<DSi5l*— ;=^4 8co$fejffiSl5[4^V^ 5 orttcffA 
$^^■CV^So JtiS, ^'>'i5' 5 0lCttM^?R7 OdSg^^J 

[0 0 3 4] -yy >'v'7Kv:/4 4<D^V7°gCttt°:^ h V 
HO^i^T'W^^^iSrioT^S?), m?KS:fffJit-r5v'y 
-:^8 0t^<^BfjKbfc^S$*if bHib^t). aei;im?K?r 

2j:9«fiK$H5. ^vxmmmm^^4 6(Dm^^^ 

Uiicit), v'y vv?8 ort©a?Sfitt^&^-:^4 2*iJ; 

y^h'^5 2(Dm^y^^£^^UBmwsmmi-i='y^=^-'f s 

TfettJ^tCf^ hV5 2(D#«)3iK-^^fllfita*S*J«l$tt 

[0 0 3 5] i/ij Vv'jK:^7'4 4 0'f^l!jftlHS?<^ 

!S««1 0 0±-Cwa«Aro®«i:K^«l^©WJ» 

Srfl5fcfe, 3 ^1^:=^-;? 5 4f4v'-'^>'■!^5 6, @i* 
/^I^SiJWige2 5 0(;ig^^$HXV^5, Z<Ofii)^Xi^ 
— ^:/f-5 6(4, ®*^i 0 offi!)©7^ — K:^^ y 3.- 
1 4 0^AC■!^-7K*-^{' 1 8-^> #|^«2. 6ffiflOAC 
3 0-^y =TT^'^^^-^ 3 8C0f^E*)Sr 

fcfctd, V-'^r>•1^5 6trHAC1f-5i^^-^' 1 8. 3 

. 0 <owmtmi:^'rii^s i o o ©^Kitiatr^^ 
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#t!i#tSl^^til-rsir>'i^ (|gI*L;^ev^) ;4>^>w«-§-;ie 
;^ttf^Sr^i-fs-g-:d»3 V'^n.-^' 5 4 Jrai;^/ J: 5 

[0 0 3 6] ffSa 1 Sr#fi^-t-5 t ^ S-^ 2 o±ffi{c:tt 

[0 0 3 71 m^:i<o:^^m(Dm.^^m-vhif^-f=^— 

[0 0 3 8] ^-f 1 »C43»t5#f^»)a5Wl^,^ 

^ v/<-Ywtea»;i^»j1-5, ^5'v^5 0~;^y 

5/ h^'i' 4 o*-e&^^7 otir-cJdjtiS^ivTS. ^ 

v'y >'v'7K>'7'4 4 -b^V^ 5 Od^f^Bf^SoaiSE?:® 

TV^S. ^LT. 0 0(7?«ga}c:f4y 7 h t'i^?t 

1 0 6*^bl2l^b/£V^y 7 h t°>'ds±#i-^ i: 1 

i:, Pii?l?Ll 0 4A^b®?ISrM*6b-caiSASr^©l 0 
8<oig±®l 1 0 fcEi*ll^-r5o -;^Bi*i:ls]^tcS 
;^^-fe>'1^2 2-t?a6«AcD«:EJ»;2^$ra9;£b, ^(Om^i^ 
X StgA ;^ y h 4 0 coTm 7 4 t ©Fb^© 
^ y T^v;^*^^^^^^^-^;!^^}^/^^^: ;^ y 
y h ^/-T 4 0 $rT»t-5. -tLT. aSAOM*M*6g|5 

t^iC. nvf^-^? 5 4/i^fcv'y >'v'#:/7°4 4(rJi 

^^rtabT. v-y vv=iK>'7°4 4cDfiif^^Ba^&bT;^ y 
s/ b^-f 4 owptdbD 7 2d^bS*fSSretaiu, ;^ys' 

hy-<4 0 (DTffi 7 4 tStgAratc:^*^ t'— KC 

EKLT. S:KA--<^>M*A5M^$n?), ^bT. ««A 

coa*^Te:s*»^ y hy^f 4 ooRttap 7 2 <^*t 

iJltfcfe. i^y >'v?jK>'7'4 4JcMU-C='i^l^3.-t?5 
4*^?>f^Ji:f§-^SrmUT;^y y h ^^-T 4 0 i'' 6, 
cDPi:ai=^#iJ:-t-?>i t s'b^'l'4 0Sr±^$ 

[0 0 3 9] rtvbOEbf^f 0 Of4itl#o<5 

»«A*s«il;#i'(!£ia»::tfc^>f^Jl:bv 3VK'=.-^'5 

4 *>hm.m/Mmmmmm2 5 0 (-m^^rtti lts^a 



S«ASrjt*>±tfTPii«^l 0 OA^bfiMbs Sl^^ti. 
?iV>T>'u-^'(CJ;oTy 7 K f^'iwStSASrjiJcOX 
atc|»i^i-5o 1 0 0 y 7 h i^v-Sr^t 

4 (i, «tgA;45i!i^,'^fi«T'^Ji: Lit^d^feK?IK)^5rtT 
o-C<5'i/i? 5 0*^bfffc»c:S*JK7 o^^^S-e-S. o 

10 [ 0 0 4 0 ] :i mmAimtm i o o tcmjesi* 
;^T?^«i-?)^-C'<op^*^FB^icov>-c«. ^® 1 0 8{c 
J;oT±Bl 0 2 i:S«Ai:©raica;itbn5-;&§a 

[004 1] ^fciS1SA0?K«ffil 0 0*>fc(Df<M^Ffl 
fCoV^Tfi, 0 8(DIS±Eil 1 0tC<D;^^S«A;65 

mm-r^fn^i^. ssAosE«!ffi«*ssii?uTi^«^tc 

2(Dr^'nzmm^iv^^m^mmcmmi^x. *sa©ii 

•5 s S«A(DfbJR|Ofc*tc:S-r5^rBlSrttSA='twM< 

±IS<75S«A-^<OS*l!)f^Sr^?)ig-ri:t. ^ 

Ti^iir-r, -■&^^-^^^':>tz.'^-&\.tz.'^mxm.^ii^nx. 

COMMAS pJIgt^Sio 

[0 0 4 2] ^fc}Cl2!4 (i*^BJroglJCD||JE0iJ(r:^i5K^ 
^2 0 0<D:^#:«lBSMiilll-e*)5o 
[0 0 4 3] !a*S2 0 0©S«A©®«B2 0 2Jc: 
Bi§|?L2 04iy7Mfi^?t2 0 6*S*>5^»t-C*) 
40 5o K5ITL2 0 4(ilEl:T5:Lrv>^iV>K§l¥®»-aSS$n 
T*5t?, S-KA^ES^SiSI-f-S, 4fcw©K5l?L2 0 4 

^ U< (1* 1 ~« 1 0mm. i >5$f^ L< 2~<(> 6m 
m, BaSfs/^f4»*L<t45~4 0mm. J;t)if*L< 
141 0~2 5iHmt?fc5, iHeii's/'?';iS5mmJ;(J/h$V'' 

< fi^(ox% ^^^mm\^^-t^^m^:k^ < 
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^2 0 0©®»B2 0 2;!i»fe®fiMt-tT5 :i t d^Biigt 

10 0 4 41 *fc®3Sffi©*Bafi^tt*^«>*R'"ax= 
l~10*tm, J:t9»-£L<ttRmax=2~5 Mmt-t" 

t^mU±\^^i^t. Pii«ffi2 0 2lcS 
«Ai:^ftfeb/i:V^|fe55-*s«^U ^:(^SiP5>*S!a§l?L2 0 
4d»?>S«A4-Ctc::ft-«^S^P«^t m\ll 
2 0 4*^feO!a§|3iT-^. Pl«|cDfc«)<0|I^i3iT-O 
StgA<0!a^E2 0 2^cOPii«^ra^f] 

[0 0 4 5] /i*J±IS©«ffiia$(*x ^ffit^te^®*® 
I SB6 0 llca3e$nT</^5o J^CfcN 

Ear, fo5.v^rt5lIastw^i^?)t><^-efo'9, *ffiffis 

(0 0 4 61 ±|E(c^b:fc®?l?L<^BSet''s/^i:«ffia 

10 0 4 71 Lfcid5o-C®»^2 0 0<D^ffl(:iJ:oT, 
S^AcDPii«^2 O 0^OSi^^^mtJ'Sii«SS2 0 0*> 

O-^ro^^^/JSM^^^T'tri^tuS'^Sx atg;6S®«^±-C 

[0 0 4 81 !'i*5Stg<^P^*<^^-^*>'^Si?l;'3Ji. 5 0*^ 
bSOOhPa, J:f9if*L<t±100*-b400hP 
a, S«tilliiW^«)«)ffi«IS^®ffi;t)f±0. 1*»^>1M 
Pa. i^S^KliO. 2-0. 5MPa-C*fe5, 

10 0 4 91 *fcfa«M2 0 0<DPii«E2 0 2CD*Bm 
$SrS:*:iS$Rmax= 1~1 0 nitcJi^^-t'5>:^ifei: b 

mm^^h^. ^blc:Pii>&SS2 0 0co«-Kt LTtt. ®« 
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[00 5 01 fin^mma^'Mmx^ ^mMmt \.x\-m 

Mi)^ icps — iooooocps, U < (± 1 0 c 

p s~5 0 0 0 0 c p sT?fct), h-TV-CfcS 
■f, * (RGB) feffl(^MJS<^^t!l, vv?:^bs 

-rS^^^^ffii: 1--Ctt, ^yT7Vx^d54 0~5 0 0|z 
m, i fJif* U< tt8 0~3 0 0 Mm. M^jiS^^O. 
Im/5>~1 Om/^^, J;tj$f^L<(iO. 5m/5^~ 
6m/^J-. ^-f©y S/>^FBlgt(i5 0~1 0 0 0 Mm, J: 
?)^f* U< 1 0 0~6 0 0 Mm, ^^J¥S:d55~40 
OMm. J:t5»*b<tt2 0~2 5 0Mmt?fc2). 
[00 5 11 ^fc*:^?^(±>it:ft®*$*^5 0 OnungAiro 

[0 0 5 21 
[^lfe«aJl HMSfi^Jl 

3 6 0 X 4 6 5DBn-CJ¥$ 0. 7nim©^T-'V:* U 
«±IC. S«(0<®*rS]J;il::°5'^;i52 5 4 Mm, S®<o* 
#;^|6]lct°s/f^dS8 5 Mm, i^i|S;iS 2 0 m m, RGB® 
|giC*5 4 8 0 0 X 1 2 0 0 (Stgffi* 

|6]) , M^<'5ft$dS2 O-r (S^*S:fr|6]l-3 0 5m 
m, Stgft¥:^l«I(-4 0 6min) t ?'i5*&^?f^4^t"C, 

yr? ^s^Sr/W vy— t UTfflv^fct)CD-efco/c. 
[0 0 5 31 m^^xt^^y hmm^X'^xmwi±(o^<- 

T^i?/wSrl*5fe^s 3iK yr? s':5'®ESr/W>'y-. 7- 
:f^Dv^hi^, N-7'^/V'-2-fn y K^i: 3-^ 

V h U -y K 1 7 7 ^mn\C UXSIJ^^JgS 1 0 %T-is-a- 
U> $P,{c:3tegS:5 Ocpsl;i|BlEU;/tR#,c0^tS*^ 2 
OMm<Dj?$t?jiS3m/'5^t-T, ^-l" a - ^J' T^E^ 

I y -y hCOm^i)^ 1 0 0 M m, y h<Dmi^3 0 Sum, 

y^Vy hy^(OTBtS«t<^^ 0 0m 

m-Cfcofc, K3&^»c:t*E^*^2mm, ii5 $;65 3 O m m<D 
e$;}x-C(/-'-C, $ e)lcES2imn<;3fS?l?Ld55 Ommf-yf" 
©!»«JE;^f4 1 0 0 h P a ^*mcDPil«)^l^©Si 

2 0 0 h P a -C!»^$n5*-C©!aSINfWtt 

» 0. 2MPa<DffiiBiS^«r'fimi-T:a«*^®^s* 
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[0 0 5 4] ^X^-^ ^—i'-Qm^^Yi:^y 

^mm \^tz.nmmw.x- 1 o o t:-c? 2 o mma^ 

mS. 1 0%, 8 %<r> Uiy^. Vm-k 1 0 iu mm^'ik. 
9 O'CcO/h-;/ h-Cl Oi5-|£«l^. S3t • • 

fiJKSrtToT. Riij«la5»-<o;'^fe^S:^b. 2 6 0* 

[0 0 5 5] IMH^cDfe^Mroff^^SrG. Bfe^c:oV^T 

6 {C LTE!f^:5J-Jg* 1 0 %T'^*^ 4 0 cpstCpS Lfc 
y^v-l 5K\.xmM^9k^l 0%-C?Jtef£Sr5 OcpsfC 

[0 0 5 6] ^i.xmm^ I To^;^/-?^^? y i^^-r^ 

[0 0 5 7] ]AMm 1 

a^O®*S<0«ffiifa$:ei5flr;>;:;5$Ra,ax=0. 6 
/iin, B:^2mm(OSi§l?L-iS®*ffij^=fT:^[^. (iS:*-|S] t t> 
Id 5 Oiiiint°s'f=-T?lS;it fctbTVNS 't,©^^^/^:5^i(.^^±. 

^X<Dmmii^'&MS.tS 2 0 0 h P a -t?®*$^^?)^-t?(?5 
Bii^^R3fi2. 5#. %fz.mM'^<DO. 2MPa(DJEE^ 

s^*'ftaaLTS«*s*iJisi§*v5fJiiNpra(i2s>-e. r 

[0 0 5 8] fcfcL. M^m{^K?l?L©fs/^{ctsai- 

[00 5 9] mmm 2 

iC, S*E©K«E(D«ci=a^;65ft:*:iS$-t?Rmax=3 M 
m-e. E^2I^m®!a5I^L^S!a««7fe^T:^(RI, *B:^l6jtt 

{;i 2 5nmt'-y^-e^lt feiXTV^S 'b©^ffi^^:5t^.:^1-(±, 

jS'V ='-^xmmi)m^Bt) 2 0 0 h P a -e®«$ix5 

St?<D!S3i^raf41 . 5S>v ■^fc^^flJ^OO. 2MPa 

<Ds.mm%kmm Lxmmiimm^fx^^mnmwii 1 # 

X\ h<?'1'-^(±3 o#-efcofco ^ 
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[0 0 6 0] 

<DX. 1) @i§l^mcDfcJ«6©-^^a©^r«g;6SS;Ei:S 

««iSBD®i!g{cT?# 5 :i i: jfc •? . mm^nK-&M\ 
^■^x(DPAmmm:6^±mizm'p^^bti^. 2) ^etc 

[00 6 1] *%P^t'/i?,SiJ(DS*:i^fe. ^*^BJcJ; 

wmm^<omi^. 2) s«i:««iffi»ffii:©raoDK§i#^ 

^^©aJigSSirjfcSSHIcDSt^. 3) a^KiS^^S 
[0 0 6 2] -Sfc, l.^-f*T.©m^:;^l£. m^^at t> 

^mixtcm^:fjm. m?ffimmx:^^-y^^i^^-kmi& 
±m^xmm-ri> z t *s nrig t 5, 

[|liaD«fiB*/j;tftBJl 

[mi] -|IJfe0iJ©^^>l' 3-^ Sr«lll&etUJ:^L;t^lil21 
[0 21 01oy-r='-;J'^^*?K<O#t*&?^Srt>-^feT 

40 [B 3 1 :^?^m^ztJ:imm&(D-mmmmt:mi-±im 
v&nnmxh?,. 

m^mnmxh^o 

ir±i^m.mmmmxhic 

1 

2 a^ 

14 7^"- K;^i5' y rL— 

60 18 AC■!^— ^ 
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2 2 Jf^ir^-f- 

4 4 ^^v^Tlfv:/ 

5 0 ^l^^ 

5 4 :3>'t'^ — ^ 

6 2 -t:=^7^— /l^ K 

6 4 ;^ y h 

7 2 fttWP 
10 0 P^«« 
10 2 ±S 
104 PJ:?I?L 

[1^1] 



(B1] 




108 104 



(9) 

16 

106 y:7bt:V:Av: 

10 8 ^® 

110 TI±S 

15 0 ^ffi^B 

16 0 PJ:«^ 
2 0 0 PJ:*« 
2 0 2 K^ffi 
2 0 4 Pii?l?L 

2 5 0 Pi^*/^^^lJ^9S« 

C S^fi?ffifc*-K 

[[^2] 

[B2] 



44 
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(10) 
[|g|5] 




F^ — 2H048 BAll BA45 BA47 BB02 BB42 
4D075 AC02 AC73 AC82 AC91 AC93 

CA47 DA06 DB07 DB13 DB14 

DC19 DC22 DC24 EA07 EA45 

EB39 ECU 
4F041 AA02 AA05 AA06 AB02 BA02 

BA22 BA56 CA02 CA22 
4F042 AA02 AA07 AAIO BA03 BA08 

DF09 DF29 



